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(c) t&fam i &m&m v>&. $> z> \ ^ « Mfam i ^^sm as & &mmf& 2 3^44 

<fc # tuiam 2 &m&m n mm.mzm hx^ft^mi mnm t , 
wmm?$ 1 hmmm 1 %tt&jr£iHB*5 2 ^ismcd^ic^^ 

* frt=.mm j m 1 ^ut, mmm 2 * t*«^ i£%L-ttc#> <omm 

mmm 1 #m&m j^sft* ic «fc y mat, ^n^zt^mmn-t^ m^mm^m 

m&mz] m^mnzmm^ti^mn.mmm^mmmm^X'&^x. mm 

ic £ y s tv s 3 i: & 4$ik n -t z mmmmmmmmm^ 
[w*^3] m&mi izmmzti&mm.i&fn,m%:Mmmm*x3b^x. mm 

m 1 $¥m&m&n]ixmmzft2> z. n zmmn i.tc.mm.m.tfLmmmmmm^ 
[«^4] m&miizmmznz&%m.m$bg:Mmm.m*x2b^x, mm 

[it^s] tciH«^n-5^^m^Mi3ii^T«>oT, mm 

mi5&m&m££xfmmm2&&&m<Do*>. n% iojgu:#Fe&s^ti: 
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a «a 65 c * a u tc&mmut zm?z>z.}iz!®mtL?z> « A^mamsaa**^. 
&c ^ * ti 5 , tmm 2 a ic ft* $ n 5 augts a <DGmti © * ^ £ 

m*mi 0] ft^9iciB^$tis^^m^MSBm^T^oT, iff 

^ ii«2#*A#TiNT?*j*3*i-6 d h Lfc^ig^JIIMiHlEiji^o 

[it 1 1 ] (a)MiHm 1 ym&m nmm& 1 t a^mm bsmr 

(b) ItfgB^ 1 ^ffiW £ buBBIS 2 §&?8ttJI©|^tc&#i& * tifcffl 1 #8S4£« £ 

(o mm 1 &«ttA©», & s vMiBtfiam 1 $ug&A & £ &m&m 2 mis 
M v>mt & fc&-r & t=. & jck w e> *u striae 1 & j: t&gs2i 2 g&smji 

BufB^ 1 afiisffijff ^ h tmm 2 &ibi£ak:&& ttiMMs 2 »&ttA#* e>ttriam 

o T, 1 StttttAfe S v^StuSagl 2 &&{£A £ BtffBH 2 t 

©lac »SW«MB£2#«A<Z>1SP#C* *i»^»«i«««E4*tt€:**r« 
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2> z. £ K <fc y , b T f£ Jg S i: & « 8&C&ma&H£a!SS 

&mmm vM-tzmzzv, mmm i #m&m zftm-t z> r n z&mn t zmh* 

[0 0 0 1] 
[0 0 0 2] 

MRR£MV^H#:iam5V*>f XttSchwee (## 1 ) tC J: o TS^S *U 
ffi«HKJlt»£M©««illT*fc*?- Ki$£MR)g£ra^fc^ffil,J§tf>-fe>*i&8 
<fc yf££-fe*fc#-f ^<Z>MRAM#flF2S£*lTV^ (#%^2) „ 3tve>(^fB 
1«^>f^fcttMR3Efl:apS3^2%Sfl!©a*ttMRS** (AMR) Sr^-TNiFeR 

[0 0 0 3] 

m (GMR) *7jk-tZ.Htfm%Ztl (##^3) , GMRlS:fflV>feMRAM 
M&m& U^SGMRRli, *£fcMR^ffc^&j^i-&©(Z\ AMRjgllCjt^:* 
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[0 0 04] 

£=fc<Z> (#%*1^6) #&»J, m^ttAMRltHi0®ll?T% AMR 

$#4£ (NDRO) Sr^i-^Zl^&^-r*©^^)^ (##£^7) „ 
[0 0 0 5] 

HK&fflV^fc b>*^/MGMRJR (TMR) ©flfSfefcftA/fcjQiy, ICTMRl 
$:MV>feMRAM%|||g$*lTV^§„ 
[0 0 0 6] 

GM Rlt'llStCit C & L fci^OM RM (CPPMR) (Djjfim 
!BftfC«««:*Lfe*^©MR»* (CIPMR) «k »J^:#v%z:i:^^tiTfe 

So 

[0 0 0 7] 

h j: -5 £ i- * mn 

[0 0 0 8] 
[0 0 0 9] 
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[0 0 10] 

[0011] 

[0 0 12] 
[§&®£8¥&i-£fc#><Z>3^] 

[0013] 
[5)!tS<Z>llife<Z>?fm] 

[0 0 14] 

®IC;J3^T(¥)«®1£H£BIHM (ll), #iffiiNM (12). tltis 

m d3) «fc v&2>MRm*m*mm<£s (u, is) izm^n. ±y^m 
*mm.vx^z> B mv<mm<bT*m&.zn2>y- k«rw a 7) (i 

[0 0 15] 
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[0 0 16] 

M&mM (19) ttfi»«ftRAF (18) t^MMtfe'J, ?-K»*tt 

(12) T«»WK:#«S*lfc«HKttKSM (13) ©*«bSIStS. 
[0 0 17] 

[0 0 18] 

niiM r amt A>r ^ e> ft -5 . 

[0 0 19] 

^•TM RitttH DT* %M R AM £ U T (O S /N teffiTf £ £#3. £ ti« . 
[0 0 2 0] 

r*UC*tLT, 02i:^t<k9&CPPMR^S:fflV>fcMRAMii, H 1 (a 
), 1 (b) <D CD. #>f ^©MRSfry-iCfc^Ttu ^^ttife^JC -3*3^*1* 

[0 0 2 1] 

* fc, Zl *l M R AMfA >f X lii&^CD flBtt*^ % £ © 7? ^fMBlBJ*?-© 

d RAMt y ^tti?$> y . ^miko ^mmmm* t. itm* y 

[0 0 2 2] 

mmm&mi (a)cmufc«»c, ? - kuw (17) u ?gg 
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IftlHMH (11) ©Hh&jffi^.SlKISt«:»^b«tttB;HM&lKfl;LTgH*« 

us" i" , - o" (Dmmzfto* 

[0 0 2 3] 

ft#©a**ffiLtt»7- K»K:S«ifcA/l/;*€:«&U tlftlSM (13) ©H 

*T 1" , " 0" ©!H1t^ffi$:^Stf-r^c 
[0 0 2 4] 

«^.«H4(b)Jcfev%TiE©/^^fiD»^J4ffi1»«»l" 1" tC#LT«3t3£ft; 
l" ©££, ^m^bii^jET^S©-e^fc^liiEi?^>*J, K^tc" o 

[0 0 2 5] 

;i©iMcLT##©^#ffiL#^fg-e&£#, HM^bf>A;i/^Miam^ic 

[0 0 2 6] 

0 5ii® i (b)©AFxif>A;i/^MSB1tm^-©l*^MaT*^>So Ig&ISMtt 
MfiiAF (is) h^i^bt, #ittc^>ifc&3*i*^ 

So y - FlgW (17) JC«S'T«*©*ieiS:*il.T«t«ttBlSM (13) 
S^fiHUfrffcSfcbT. " 1" , " 0" (DmmZfiOo 
[0 0 2 7] 

a* i&Bfl -r So tot: ©ig-s- i*gB& $ ti bonk $tis©*eNDRo«s 
nt-e&So 

[0 0 2 8] 
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[0 0 2 9] 

U *©B#©ir £ ©^#lc3Ux&&m^ffc# ^mm.ifCR 

[0 0 3 0] 

^•re^ttH 2 ic^ u it <fc e> tc 3 *i e> ^nmmzmm-t & & . 

[0 0 3 1 ] 

HI (a) © * >f y ©*^fcteJ*IK JiW««?KttlR© 7^fD>f Klft«©^!>-f 
^>^#^«*fttf«#©«£»*#fc3*u X**i&j«*t*£*K«ttIJI© 

[0 0 3 2] 

ttS^Klttratt-e**. *fc;i*l&flB1i*?©«#©tt#ffiLK:W0TW: (N 
, M) #ifi©*^K:ii[afiC'r«2*©r7- KHJC'mSEA^X&ftL, H C < (N, 
M) ^©iR^JCftttStlfc-fe^^lR&aCTCfittSEfllKlJ:*;, (N,M)#ifi 

©*^fip©«.*«:ai»mi-ii:3e«Rr«^**. 

[0 0 3 3] 
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ir>^^$rS^LT, (N, M) #ifc©gB11i^£^m-<2> r t #T-££ 0 

[0 0 3 4] 

m-t zm*MK<Dmffi^<Dmti<Dmwtfi<;g <feoT<5. r ti *>mtimmz «fc 

satR^JK^CD^S&^'&teiSS-Br&fefttC, (N, M) #%lC#bT^# 
[0 0 3 5] 

[0 0 3 6] 

WfeM (1 1&SVWS19) ©^JR^Mi: LTtt, Co, Fe£ fcteCo-Fe,Ni-F 
e,Ni-Fe-Co-^^©$t3^^tlTV>Sc 4#lCCo % Fe£ fettCo-Fe^-^^^c^ ftMR 
Jt^StfHC&V^TiHMgffiJi (12) rtl^&MV^S^tfMi: 

told. @^M%Co % Fe£iMiC -Fe<Z)^fl;^-£ J:»;*?£bV> 0 
[0 0 3 7] 
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mfeMUlsT. HlCXMnSb «BU XteNi. Pt. Pd % Cu^i") It. i^i&te 

[0 0 3 8] 

WfeM (1 1&SWS1 9) ©KftftaattRfc LTttMFe 2 0 4 (M«Fe,Co,Ni 
T?&«te&33*U Fe-richlCit^Co,Ni-ricMi@«)T^*t*^V> 0 XCo-richli^ 

[0 0 3 9] 
[0 0 4 0] 

Mic. H5tM^»-r*AFJBfcLT«v^e>n«l8fl:ia<E«i«l»i:bTa:, i&m 

-T & z: i: ic J: y t mit^t^ Xig#f»M £ £ fa & 

o -^MM^^CDN i-Mn , Pt- (Pd) -Mn^ KMmit (Dfc& (Dm&mtfi&mT* 2b2>& 
. ^W^ttlC-gtlT^y, ^ICPt-Mntf^bV^ ^fc^Iilbttt, a-F 
e 2 0 3 ^Ni0. $>SV>liLT0 3 (L»Ce$:|g?<#±j^7t;^$:^b, TtiFe, Cr, Miu Co£ 

[0 0 4 1] 

muzmis&mm.i&ifim*<!>%&m (13) iibt-i»cit, Ni-co-Fe^^ 

jgbTWSo Ni-Co-Fe)g(Z>M^j£it£ LTtt, Ni x C 0y Fe z 
0.6^x^0.9 
0^y^0.4 
0^z^0.3 

(Dri-rich(omm^m> =kb<«:. Ni x ,Co y ,Fe z , 
O^x' ^0.4 
0.2^/^0.95 
O^z' ^0.5 



1 0 
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[0 0 4 2] 
[0 04 3] 

S*S©^i:LT«lninJ^±10nmjeAT^<fcV^ 1RJ?*«J?V\ > h 
[0 0 4 4] 

-T *fei©*lHKttM^arJc«<fe«)lc»d:, 4>j&< 2nm 
[0 0 4 5] 

^4*ffcbT, ^JR (M) (I) (S) ©M-I-S*3t<Z>fc©, 

Mas«#ttA^y, — as v>tmu &j4 o osjsu:Jcfcv*TttMR 

[0 0 4 6] 
[0 0 4 7] 
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, #2 000 — 066532 
*-V? MCNi Q 68 C 0 .2 Fe 0.12^ AU C 0.75 Pt 0.25 feWV * <»*tt£T** 

#>r 

CoNiFe(15)/AlN(l)/CoPt(10) y 3 faltm^ (nm) £^"t) 

©^ffiSt*^ fef^SSbfe. #tt{£J|&MNM.®AlNtt, (N 2 +(Ar)) #H^*T*A 

HMJR©CoPt&3BF?8U m^COMR^^mU. W^S#100 0eT?$J5£ Lfci: Zl 
5. MRJttt26%T$>ofeo. MR^4C5i#i»5 0e % 10 OeT&ofc,, 31© £ 

iz^vfe^^temmm^zftmisfro ^y^mmmnmzitpu au&^v^ y- 

K3&Jg#m]g&C«Al&SWiAuCi\ Ti/Am Cu/Ta^M vVfc„ SB**^ £ ? - 
£©$e^lCtiCaF 2 &£VM£Si0 2 £fB^T^§ 0 
[0 0 4 8] 

i©K«SR : ?-©»ff&«B"rS'<<, K«HCl«l&»l/tHM||%-*fil 

iC&ffcb (09(a)) „ mZ'PteVV- Ktft 9 (b)©^e>^«^;i/X$:r7- 

[0 04 9] 

(HJ605 2) 

m**ftMlsfco *-tfyhWi 01 Fe 29 O A > AU Ni Q 2 Fe 2>8 0 4 . IrMn£Mv>T 
Ni 0.1 Fe 2.9°4 (15)/A1N(1.2)/ ^ 0 ^ Fe 2.8°A (5)/IrMn(25) (* ? =H*ttJ*3 



1 2 
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[0 0 5 0] 
[0 0 5 1] 

izmitL (010(a)) % mz^lZVy- 0 (b)©J:e)3&«^/\Vl/X$: 

vfr. mi o (c)izm-?&z)iz. mmmmzi&vT. mtf^^jv^iivx^.w,x 

[0 0 5 2] 

fgLfco PM> lfS> Njfftt. ^ 4x^*1, 30-50nnu 300-400010, 30-50nm-ef^^ 

^^icinx&ffofec p-i-N^©^^i80^^e>^260^T?ffofc m 

® 1 (a)lc^-TJ;e)^^m^S:^Lfcc &—*fv ^ ^ Ni o.l Fe 2.9^4" Al 
Ni 01 Fe 2 g 0 4 (15)/A1N(1.2)/ Fe 16 N 2 (10) (# y 12 p*gttJ*2 (nm) £^) 

cD^^^&^Lfeo kmtmmmi<D^mx'mMht^ 0 ain 

tt^V^^fc$: j R^Lfe%CZ)i:#^e>tl^o HI 2 (a)©#lciOXLT#agLfe 

Trfeofco l^^n>^fT?, ^>f>tf-4f>Xtt^j20 

QT'&ofco #^ti^S^«JE#ttl±. 01 1 lC^£5fc##^&^L-^ 
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mt \z -ft |oM4 £ ft V p> *i £ 3 1 # t> o o 
[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 

&mMmT*l$. Fe 16 H 2 &mfcWHLTm^t-l>K FeN x (0. 1^x^0.5), 
S>SV^iFeMN y (0.5^y^l.O) (£;£U 3 3 T'C7)Mi±Ta % Al, Ni, Pt, Co£ 

^t) zm^T*. ffis©»fe#tt»s*ifc. mtM^5»iti 

#flfc»3*lTV*S. ^tl^OMHIlCoVMrtt, 1 ICS; £: JfcTfB^bfco 
[0 0 5 6] 
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[^13 



NM 


[nm] 


[/im*2] 


[Ohm] 


[%] 


BN 


3 


0.64 


136 


23 


InN 


3 


0.64 


104 


21 


AIN 


1.5 


0.64 


90 


29 


AIN(0)* 


1.5 


0.64 


165 


32 


AIN/BNCO)** 


2 


0.64 


180 


35 



[0 0 5 7] 

[0 0 5 8] 
(^J6#J4) 

#-^McAl (#^tt$fe^MNMM) , Fe 16 N 2 (iUffiffiSMM) 
, IrMn fcffiV^ (Mii^Tl^%) , 

Fe lg N 2 (10)/A1N(1.8)/ Fe^Ng (5)/IrMn(25) (# y =1 ft&^S (nm) Sr^T) 
®^ffi#L#5i^-£f1^bfc„ fcfe, AlNteECR (iW^Dhn>^) 

-etl-Ttl, ^J50nnu 100-200nmlCT^|Sbfeo Mjf&iZ > Xi$M^«BI&C& o T ^ 

€> 0 K-i-smm<Dttmizmsomfrbm26omr~47^fe mmmzitmzom) B & 
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#>. ffiffi#^;i££Hi8ftb£%cDh#;^*i3., m 1 2 (b)©^tCiDXbTf^ 
»bfeS*?©MR4*tt€:£fi, BJrT^IOO OeT*$l5£ bfc £ d 5, MRjt&fcJ: 

VT^Z>*j<DHm #e>*ifc«^*ffi$H£«:. El 1 

[0 0 5 9] 

n>#*hft#&<, Au$:MvN^i:y=fe^M^m$:*?l20%^T*^feo 

* fcmnm* hv-FMn (Dmmiz itzf^x^cvnmz^-o x^m b £sio 2 & 

[0 0 6 0] 

iCigffcb (010(a)) „ V~ F$§ltC01 0 (b)®£^&tt%rt 

bfc„ 01 0 (c)ic^-r«fce>ic, ffi*««K:jSDT, seffcawi/xfcbTiftm-e 

[0 0 6 1] 

bfctf, ££JCa-Si&mv*fcP-I-NS©jg^il^&KbT s b, fU«l©*&*#fc& 

n.fc. 

[0 0 6 2] 
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fjt^F-Sr^igl/fco ^-^f^MCCo, CoFe, Al, SrTiOg, La Q ? Sr 0 gMnOgfcffl 
Co(10)/ A1N (1.5)/ La Q 7 Sr Q gMnOg (30) il, 

CoFe(lO)/ A1N (1)/ SrTi0 3 (2)/ La Q 7 Sr 0 3M11O3 (30) (# y ^ fttt^ (nm) 
ep«T?8#100 Oe-eWJtUfcHiS, MRJfcfcH:;J3J:-£27%, 23%£|f##K:ift^fll«: 

^Lfc„ 2^?n>#-e&ofc„ 

[0 0 6 3] 
[00 64] 

fc&fcb (09(a)) , ^JC^Ity *7-FH»CH9 (b) © J: "5 & 17 - 

[0 0 6 5] 

Srl^SBbfc. ^-^^ htCNi Q 6g Co 0 2 Fe Q 12% Al£. * fcfiHK7J©36^««« 
«HMffl{CCo o g Fe 0 r Co, Co^gFe^gfcJB V*T (M»±Tlf%) 

Ni 0.68 Co 0.2 Fe 0.12 < 10 >' A1N (1 - 5 ^ Co 0.9 Fe 0.1 (15)/ A1N (15)/ Ni 0.68 Co 
0.2 F6 0.12 (10)/ A1N (1 ' 5) / C °( 15 )/ A1N ( 15 )/ Ni 0.68 Co 0.2 Fe 0.12 (10)/ A1N 

1 7 ffiSE4# 2000-3101509 
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(1.5)/ C 0>5 Fe 0>5 (15) (%vntel*mi$(nm)$:m-t) 
?©MR#tt5:m RlnT^#100 0et«Lfe^3 5, 7 £ IT0M RJfc 
[0 0 6 6] 

agmigllCl±AuCr£ffiV^ 0 gaU^ £ *7 - Ktti: ©i(fi»K:H:Si<> 2 «:JBV%T Va£o 
[0 0 6 7] 

£®SB*S^<Z>»fe&*m-5'«<, t7- Fij£UC«^£^UTHMjBI&--#|nJ 

izmitistc (013(a)) „ r&ic, a i 3 (b)ic^-r <fce»^«^;i/^tc<toT, 
^jc^tt^fia^stifc'it^^ofe (Hi 3(c)) „ #ffifBit©^mbii 

[0 0 6 8] 

(H»!i7) 

m^Zftmhfc* Z-fv MCNi Q jFeg g 0 4 , AL Ni Q 2 Fe 2 g 0 4 , -£LTJglC, 
Li 0.01 Ni 0.99 0 ^ La 0.85 Sr 0.15 Mn0 3' La 0.95 Sr 0.05 Ti0 3^ SrTiOg* ffi V%T (Jfflj& 

[0 0 6 9] 

La 0.85 Sr 0.15 Mn0 3 ( 50 >/ SrTi0 3 (100)/ U^Sr^TiOg (50) (*>f :/A) 

Li 0.01 Ni 0.99° ( 50 >/ SrTi0 3 (100)/ U^Sr^TiOg (50) (*>f :/B 

) fc 
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Ni 0.1 Fe 2.9°4 (15)/ A1N (1 ' 8)/ Ni 0.2 Fe 2.8°4 (20) ( * v n ( nm ) * 

[0 0 7 0] 
[0 0 7 1] 

IzmtV (01 0(a)) , *tc^>tt»J»7- KIRCH 1 0 (b)cD«te»^m^;i/X$: 
Lfco m6«2*ea*LfcB l o (c)©^*;, famW^ic/SCfc^bAVWi/xi: 

[0 0 7 2] 
(^8) 

mmmi tmmz.&TzT.nv zmmttm^x. mi (.b)iz^-t^t>^m%m,m 

m^-Zftmisfc* *->fv MCNi Q ^Fe^gO^ Al, Fe^Ng, IrMn£JBV>T (*fij& 
Ni 0.1 Fe 2.9°4 (5)/AlN(1.2)/ Fe 16 N 2 (10)/IrMn(20) (# y nr p"gteff S (nm) £ 

<Dftmizm8omfr*>ffi26omvft-=>t=. (mm&Hz&mzzom) „ im. ps, nm 

it. tn^tl. 100-200nm, 100-200nm, J&50nmJCTf£§g L£„ Mjf&-fe > *$RM 

*mKcfcoTv*s. p-i-N^^^tt^iso^^^^eo^T^f ofe mmm 
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<k®m±T*2bZ>t~&, ffltt#&v^££ J 5Bfcb£^©h#*£;ri.5„ 012(b) 
ICj^ L * © i: B C J: 3 IC KtitJl L X ttm V fem*(DM R 5: pp-ena* 

ioo oe-eifij^bfchzi5, MRjttt^<fc-e335i-efeofeo r©£i£©g^®;»& 
, 2 ^•^•^>tf-^>^.ii^iiooQT**>oito z:©J:-2&i^MR 

<z>mt iz # fiie & # w & n ^ t tfm $ *i t=. = 

[0 0 7 3] 

SMV^T* 256 X 256© ff Kl lil^ & IB L M R A M ^/t X £ Mf& L 
[0 0 7 4] 

r=. B fais^ty- K^^:©^^c^isio 2 S:Mv^Tv^s 0 

[0 0 7 5] 

vT-Bz.m^&ffi&tamzmi 4- ao©^ chutes. fB«©#£&^co 
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